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(54) Title: METHOD FOR PRODUCING AN INITIAL POLYCRYSTALLINE SILICON IN THE FORM OF PLATES 
HAVING A LARGE SURFACE AND CHAMBER FOR THE PRECIPITATION OF SILICON 

(54) HasaaHHe H3o6pe T eHHH: CnOCOE H3rOTOBJIEHRH HCXOflHOTO nOJlHKPHCTAJUlHHECKOrO KPEMHHH B 
BHflE nJIACTMH C EOJIblHOH nJIOIIJAflblO ITOBEPXHOCTH H KAMEPA flJIH OCA3KflEHJtH KPEMHRH 

(57) Abstract: The method includes disposing a flat substrate in the 
chamber, supplying a flow of steam or steam-gas mixture along the 
flat surface of the substrate, heating the flat substrate by mean of the 
passing flow, precipitating the silicon from steam or steam-gas 
mixture on the flat surface, drawing the substrate out of the chamber 
and subsequent treatment. Materials with a specific strength range 
from 1.10 " 3 Om cm to 50 Om cm are used as a flat substrate. The 
subsequent treatment consists of cutting the precipitated silicon off 
the flat substrate. The chamber consists of a body, holders for the flat 
substrates placed within the body in a way making it possible to 
place the flat substrates in horizontal rows, a nozzle supplying steam 
or a steam-gas mixture into the space between the rows and a nipple 
for the evacuation of steam or steam-gas mixture. Electrical supply 
lines are connected to the holders. The nozzles supplying steam or a 
steam-gas mixture are placed on the side of a wall of the body facing 
the longitudinal side of the flat substrate. The number of nozzles 
should not be less than two for each space between the horizontal 




[IlpOAOJiaceHHe na anefl. crpaHHixe] 
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(57) Pe4>epaT: 

Cnoco6 BKnioHaeT pa3MeuxeHHe njiocKofi ochobbi b KaMepe, no^any no- 
Toxa napa hjih napo-ra30BOH CMecH Bjxonh noBepxHOCTH otiockoh ochobbi, Ha- 
rpeBaHHe nuocKOH ochobbi npoTeicaiomHM tokom, ocaac,aeHHe Ha nnocicyio oc- 
HOBy KpeMHM5i H3 napa hjih napo-ra30Boft civiecH, H3BJieneHHe nnocKOH ochobbi c 
KpeMHHeM H3 KaMepBi, nocne.oyiomyK) o6pa6oTKy. B KanecTBe ojiockoh ochobbi 
HcnojiB3yiOT m aTcp h an bi c y^ejibHBiM conporaBJieHneM b HHTepBajie ot 1 • 1 0 " J 

■4 

Om-cm jxo 50 Omcm, a nocjie^oyioinyK) o6pa6oTKy npOH3Bo^T cpe3aHHeM oca>K- 

^eHHOrO KpeMHH^ C nJIOCKOH OCHOBBI. 

KaMepa hmcct Kopnyc, ^ep^KaTejiH rjih njiocKHx ochob, ycTaHOBJieHHbie b 

KOpnyce C B03M02KHOCTBK) pa3MemeHH3I njIOCKHX OCHOB rOpH30HTaJlBHBIMH pa- 

^aMH, conjia jxm no/jaHH napa hjih napo-ra3OB0H CMecn b npocTpancTBO Meacay 
p^aMH njiocKHx ochob, unyuep fljua BBiBO/ia napa hjih napo-ra30BOH cm ecu. 
BBe^enbi TOKono^BoziBi, no^coejiHHeHHbie k aepacaTejiflM. Conjia jinn nojxaw 
napa hjih napo-ra30Bofi cmcch ycTaHOBJieHBi co ctopohbi ctchkh Kopnyca, 06- 
pameHHon k zuihhhoh CTopoHe nuocKOH ochobbi. Kojihhcctbo coneji Bbi6paHO 
He MeHbine £Byx KaacAoro npoMeacyTKa Me^cny ropH30HTajiBHBiMH pauaMH. 
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CnOCOB H3rOTOBJIEHH« ncxo/jHoro 
nOJIHKPHCTAJIJIHHECKOrO KPEMffliH B BH£E nJIACTHH C 
BOJlbUIOH nJIOmA^bK) nOBEPXHOCTH H KAMEPA RJW 
OCA5K£EHHtf KPEMHHH 

5 06jiaCTb TeXHHKH 

H3o6peTeHHe othochtch k o6jiacTH nojiyneHHH nojiynpoBOflHHKOBbix Ma- 
TepnajioB h MOHceT Sbitb HcnojiB30BaHO ajih npoH3BO^CTBa Hcxo^Horo nojiH- 
KpHCTajiJiH^ecKoro KpeMHHH b npouecce ero ocaHCfleHHH H3 napa hjih napo- 
ra30BOH 4>a3bi Ha HarpeTbie ochobbi. 
1 o npe£inecTByiomHM ypoBeHb tcxhhkh 

M3BeCTHBI pa3JIHHHLie CnOC06bI nOJiyHCHHH HCXOflHOrO KpeMHHH, BKJIK)- 

nafomne pa3MemeHHe ochobbi b KaMepe, HarpeBaHHe ochobbi npoxoflfliUHM to- 
kom, no^any noTOKa napo-ra30BOH CMecH b^ojib noBepxHOCTH ocHOBbi, oca>KAe- 
HHe Ha ocHOBy KpeMHHH H3 napo-ra30BOH CMecH, H3BJieneHHe ochobbi c KpeM- 
15 hhcm H3 KaMepBi (DE, A, 2854707), (JP, A, 52-21453), (US, A, 4125643). 

B 3thx cnoco6ax b KanecTBe ochobbi ajih oca^caeHM HcnojiB3yioT KpeM- 

HHeBBie CTep^CHH. 

H3BecTeH cnocoS H3roTOBJieHHH ncxoflHoro nojiHKpHCTajuiHnecKoro 
KpeMHHH b BH^e njiacTHH, BKjnonaiomHH pa3MemeHHe nnocKOH ochobbi b KaMe- 
20 pe, no^any noTOKa napa MOHOCHJiaHa hjih napo-ra30BOH cmcch TpHXJiopcnjiaHa 

H BOflOpO.ua BflOJIB nOBepXHOCTH njlOCKOH OCHOBBI, HarpeBaHHe HHOCKOH OCHOBbl 

npoTeKaiomHM tokom, oca^caeHHe Ha nnocicyio ocHOBy KpeMHHH H3 napa hjih 
napo-ra30BOH cmcch, H3BJieHeHHe rniocKoft ochobbi c KpeMHiieM H3 KaMepBi, no- 
cjie^yiomyio o6pa6oTKy (DE, A, 2541284). 
25 CorjiacHO cnoco6y nojiynaiOT hcxo^hbih nojiHKpHCTanjiHHecKHH KpeM- 

HHH oca>KfleHHeM Ha HarpeTBie KpeMHHeBBie ochobbi b npouecce BOflopo^Horo 

BOCCTaHOBJieHHH XJIOpCHJiaHOB HJIH B npOLjeCCe pa3JIO)KeHHfl MOHOCHJiaHa. Oc- 
HOBaMH HBJIHIOTCH KpeMHHeBBie miaCTHHBI IHHpHHOH OT 3,0 £0 10,0 CM, flJIHHOH 

AO 120 cm h TOJimHHOH ot 0,1 flo 0,5 cm. ttpeHMymecTBOM 3Toro cnoco6a no 



3AMEHOTOIUHH JIHCT (nPABHJIO 26) 



WO 01/32966 PCT/RUOO/00423 

2 

cpaBHeHHio c npetfMAymHMH «BJiaeTCH HeKOTopoe yBejinneHHe CKopocra ocaac- 

AeHHH KpeMHHfl. 

OrpaHHneHHHMH cnoco6a kbji^iotch: TpyzjHOCTb nojiyneHHa mnpoKHX 
KpeMHueBbix njiacTHH - njiocKHx ochob zuih BezjeHHa npoueccoB Bo^opo^Horo 

B OCCTaHOB JI eHRH KpCMHHH C BblCOKOH npOH3BO£HTeJIbHOCTbK), Heo6xO£HMOCTb 

npHMeHeHM erapTOBoro pa3orpeBa ochob c bbicokhm yaejibHbiM conpOTHBite- 

HHeM. 

Hcnojib3yeMoe b 3tom tcxhhhcckom pemeHHH ycTpoiiCTBO HMeeT KpeM- 
HHeBbie njiacTHHbi, b npocTpaHCTBO Me^c,ay KOTopbiMH nepe3 conjio, ycraHOB- 
jieHHoe c y3KOH CTopoHbi njiocKHx ochob, no/jaiOT noTOK napa hjih napo-ra30BOH 
CMecH. TaKoe ycTpoftcTBO HMeeT HH3Kyio nporaBOflHTejibHOCTb, o6ycjiOBJieHHyK) 
npeHMymecTBeHHo Majiofi miomazibK) miocKOH ochobm. 

HaH6onee 6jih3khm ycTponcTBOM j\nn 3anBJieHHoro hbjihctch KaMepa, co- 
aep>Kama)i Kopnyc, #ep>KaTejiH zjjm nnocKHX ochob, ycTaHOBJieHHbie b Kopnyce c 
B03M0>KH0CTbK) pa3MemeHHfl nnocKHX ochob ropH30HTanbHbiMH pn^aMH, conjia 
RJin noflaHH ra30Bott CMecH b npocrpaHCTBO Mexyiy pn^aMH miocKHx ochob, 
iinyuep jxnn BbiBoaa napa hjih napo-ra30BOH CMecn (GB, A, 1560982). 

0,HHaKO 3Ta KaMepa npe^Ha3HaHeHa jura 3nHTaKCHajibHoro HapanjHBaHHfl 
cjioh KpeMHH^ h He cjiyxcHT nojiy^eHPiH noJiHKpHcrajuiHHecKoro Hcxo^Horo 
KpeMHHH. Rjix HarpeBaHHH njiocKHx ochob Hcnojib3yeTCH Hapy>KHbift BH wHjxyK- 
Top, a pna coneji ycTaHOBJieH tojibko co CTopoHbi ctchok Kopnyca KaMepbi, 06- 
pameHHbix k kopotkhm CTopoHaM njiocKHx ochob. KpoMe Toro, KaMepa HMeeT 
oflHH sjieiopoflBHraTejib ajih noBopoTa nnocKHX ochob h ztpyrofi ajieicrpoiiBHra- 
Tejit jinx noBopoTa coneji, hto ycjioacHJieT KOHCTpyKijHio. 

PacKpbiTHe H3o6peTeHHH 

B ocHOBy HacTo^mero H3o6peTeHHfl nocTaBJieHa 3a^ana noBbiCHTb npo- 

H3BO^HTeJIbHOCTb H peHTa6ejIbHOCTb npOH3BOACTBa HCXO^HOrO nOJTHKpHCTaJTJIH- 

necKoro KpeMHHH, a Taioice CHH3HTb 'CTOHMOCTb h Tpy^oeMKOCTb nojiyneHH^ IIIH- 

POKHX OCHOB flJM nOJiyHCHHH KpeMHHfl. 
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TexHHHecKHH pe3yjii>TaT, kotopbih Mo^ceT 6bitb nonyneH npn ocymecTB- 
jichhh 3aHBneHHoro cnoco6a, - ynpomeHHe npouecca Boaopo/moro BoccTaHOB- 
jieHHfl, yBejiHHeHHe ihhphhbi otiockhx ochob h KOjiHHecTBa nouynaeMoro hc- 
xcaHoro KpeMHHfl, a TaioKe coicpameHHe BpeMeHH npouecca h CHHaceHHe pacxo- 

Jia 3JieKTp03HCprHH. 

TexHHHecKHH pe3yjii>TaT, KOTopwii MOKeT 6bitb nojryneH npn BtmojiHe- 
hhh 3aflBJieHHoro ycTpottcTBa, - yjiynuieHHe TexHHKO-3KcnjiyaTaijHOHHBix xa- 
paicrepHCTHK h ynpomeHHe KOHCTpykijHH. 

IIocTaBJieHHafl 3a^ana peiiiaeTCJi TeM, *rro b h3bccthom cnoco6e h3idtob- 

JieHHfl HCXOAHOrO nOJIHKpHCTaJlJIHHeCKOrO KpeMHHfl B BHfle nJiaCTHH, BKJIIOHaiO- 

meM pa3MemeHHe nnocKOH ochobbi b KaMepe, no^any noTOKa napa MOHocnjiaHa 
hjih napo-ra30BOH cmcch TpHXJiopCHJiaHa h BO^opo^a b^ojib noBepxHocra njro- 
ckoh ochobbi, HarpeBaHHe njiocKoft ochobbi npoTeKaiomHM tokom, ocaMc^eHHe 
Ha njiocKyio ocHOBy KpeMHiw H3 napa hjih napo-ra30BOH cMecH, H3BJieneHHe 
njiocKon ochobbi c KpeMHHeM H3 KaMepBi, nocjicoyiomyio o6pa6oTKy, coraacHO 
H3o6pcTCHHio b KanecTBe njiocKon ochobm Hcnojib3yiOT MaTepnanbi, xhmhhcckh 
HHeprabie k napy hjih napo-ra30BOH CMecH, c yaejiBHBiM conporaBJieHneM b hh- 
TepBajie ot 1- 10 ~ 3 Om-cm £o 50 Om-cm, a nocjieziyiomyio o6pa6oTKy npoH3BO- 
jwt cpe3aHHeM oca^eHHoro KpeMHHK c njiocKon ochobbi. 

TaKHM o6pa30M ? nnocKne KpeMHHeBbie ocHOBbi H3roTaBJiHBaioT nyreM 
cpe3aHHii njiacraH c ocaacneHHoro nariHKpeMHHfl, a ochobm juih MHoroKpaTHoro 
ocaacaeHHfl KpeMHra 6e3 CTapTOBoro pa3orpeBa H3 roTaB ji hb a iot b BH^e njiocKHx 
njiacTHH hjih nonoc Heo6xo£HMOH ihhphhbi H3 xhmhhcckh HeftTpajiBHbix k ra- 
30boh CMecH MaTepnajioB, KOTopbie Moiyr npHMCHHTBCH CBBime 10 h Sojiee pa3. 

Bo3mo>khbi aonojiHHTejiBHBie BapnaHTbi ocymecTBJieHHH cnoco6a, b ko- 
TopBix uejiecoo6pa3Ho 5 hto6bi: 

- b KanecTBe njiocKon ochobbi ncnojiB30BajiH rpa(j)HT; 

- b Ka^ecTBe njiocKon ochobbi HcnojiB30BanH cnpeccoBaHHBin h cneneH- 
hbih yrjiepo^HBift KOMno3 hthbih MaTepnaji, cocToamHH H3 60 - 80 % Bee. no- 
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pouiKa MejiK03epHHCToro rpa$HTa c ao6aBJieHHeM 20 - 40 % Bee. flByoKHcn 

KpeMHHH; 

- b KanecTBe njiocKOH ochobbi Hcno;iB30BajiH KepMeT - cneneHHBiH kom- 

nO3HIJH0HHBIH MaTepHaJI, COCTO^mHH H3 70 - 90 % BeC. OKHCH aJIIOMHHWI 

(A1 2 0 3 ) h 10 - 30 % Bee. )Kejie3a huh HHKejia; 

- b KanecTBe nnocKOH ochobbi HcnoriB30BajiH npoBOtffliuee KBapueBoe 
CTeioio, cocToamee H3 90 - 70% Bee. okhch KpeMHHH h 10 - 30% Bee. okhch >Ke- 
Jie3a; 

- b KanecTBe njiocKOH ochobbi HcnojiB30BajiH yrjiepozjHyto TKaHb; 

- b KanecTBe njiocKOH ochobbi HcnojiB30BajiH KpeMHe3eMHyio TKaHb c nn- 
poyrjiepo^HBiM hjih nnporpa(J)HTOBBiM noKpBiTHeM; 

- npn pa3MemeHHH njiocKOH ochobbi b KaMepe ee pacnojiarajin pjmaMH 
^jihhhoh ctopohoh ropH30HTajiBHO ? a no^any napa hjih napo-ra30Boft CMecn 
BflOJit noBepxHOCTH njiocKofi ochobbi npOH3Bo,aHjiH 6m, no MeHBiiien Mepe, 
AByMH noTOKaMH aji* Ka^oro npoMe^cyTKa p>ma co ctopohbi ctchkh KaMepBi, 
o6pameHHOH k ^jihhhoh cTopoHe njiocKOH ochobbi; 

- no/jany napa hjih napo-ra30BOH CMecn b^ojib noBepxHOCTH njiocKOH oc- 
hobbi npoH3Bo;jHJiH, no MeHBuien Mepe, RByMn noTOKaMH #rui K^yKjxovo npoMe- 
acyTKa pma co ctopohbi ctchok KaMepBi, o6pameHHBix k kopotkhm cTopoHaM 

njIOCKOH OCHOBBI. 

- nepe,zj pa3MemeHHeM njiocKOH ochobbi b KaMepe ee o-racnrajiH npn xeM- 
nepaType, SojiBiueft, neM TeMnepaTypa HarpeBaHHa nnocKOH ochobbi npn ocaxc- 

ZieHHH. 

- cpe3aHHe oca^eHHoro KpeMHM c njiocKOH ochobbi npoH3BO,nHJiH c 
coxpaHeHHeM Ha Hen cjioh ocaacfleHHoro KpeMHHH tojiiuhhoh He MeHee 2 mm, 
nocjie nero onnmajin 6bi noBepxHOCTH cpe3a uuiH^oBaHHeM, TpaBjieHHeM h ot- 

MBIBKOH B ^eHOHH30BaHHOH BO^C 

riocTaBJieHHan 3a^ana TaioKe' pemaeTCH TeM, hto b H3BecTHyio KaMepy, 
co^ep^camyio Kopnyc, flep>i<aTejiH una njiocKHX ochob, ycTaHOBJieHHBie b Kopny- 
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Ce C B03M03KHOCTBK) pa3MemeHHfl njIOCKHX OCHOB rOpH30HTaJlbHMMH p^ziaMM, 

conjia j\Jin no^anH napa hjih napo-ra30BOH cMecH b npocTpaHCTBo Meacfly p*,aa- 
mh njiocKHx ochob, unyijep BBiBo^a napa hjih napo-ra30Boft cmcch, corjiac- 
ho H3o6peTeHHK> BBeaeHLi TOKono^BO^bi, no^coe^HHeHHBie k £ep>KaTe.n5iM, co- 
njia nun no^aHH napa hjih napo-ra30BOH CMecH ycTaHOBJieHbi co CTopoHbi ctch- 
kh Kopnyca, oSpameHHOH k ajihhhoh CTopoHe miocKOH ochobbi, npn 3tom ko- 
jiHHecTBO coneji BBi6paHO He MeHtme flByx rjix Ka^oro npoMOKynca Meacziy 

rOpH30HTaJIBHBIMH pflflaMH. 

B03M05KHBI aOnOJIHHTeJIBHbie BapHaHTBI BBinOJlHeHH5I KaMepbl, B KOTOpBIX 

i^ejiecoo6pa3HO, hto6bi: 

- Ghiiia BBe^eHa ceTKa, ycraHOBJieHHafl b Kopnyce nepe^ Btixo^aMH coneji; 

- 6bijth 6bi BBe^eHBi ^onojiHHTejiBHBie conjia, ycraHOBJieHHbie co cTopo- 
hbi cTeHOK Kopnyca, o6pameHHBix k kopotkhm cropoHaM njrocKOH ochobbi, npn 
3T0M KOJiHHecTBo ^onojiHHTejiBHBix coneji 6bijio 6bi Bbi6paHo He MeHbuie AByx 
Win Ka>K,aoro npoMe^fcynca MCTKjxy ropH30HTajibHbiMH paflaMH. 

yKa3aHHbie npeHMymecTBa, a TaioKe oco6eHHOCTH HacToamero H3o6pe- 
TeHra noHCHHioTCH BapnaHTaMH ee ocymecTBJieHHa co ccbiJiKaMH Ha npnjiarae- 
Mbie 4)Hrypbi. 

KpaTKoe onncaHHe HepTOKeft 
Onr. 1 H3o6pa^caeT KOHCTpyKUHto KaMepbi (cxeMaraHHo), npo^ojibnoe 
ceneHHe; 

(j)Hr. 2 - to ace/HTO 4>Hr. 1, bha CBepxy Ha <j)nr. I 6e3 kpbiiukh; 

4>Hr. 3 - ocHOBy c ocaHtaeHHbiM KpeMHHCM, npo^ojibHoe ceqeHne; 

<jwi\ 4 - to ace, hto (Jmr. 3, nonepe^moe ceneHHe. 

JlynuiHH BapnaHT ocymecTBjieHHfl H3o6peTeHH>i 

riocKOJibKy 3a^BJieHHbin cnoco6 peajiH3yeTca b pa6oTe ycTpoHCTBa, to 
onncaHHe cnoco6a npnBe^eHO npn onncaHMH 4>yHKUHOHHpoBaHHfl KaMepbi. 

KaMepa (<J)hi\ 1, 2) HMeeT Kopnyc 1, ^epxaTejiH 2 Rim njiocKHx ochob 3, 
ycTaHOBJieHHbie b Kopnyce 1 c bo3mom<hoctbio pa3MemeHHH njiocKHx ochob 3 
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ropH30HTajiBHLiMH pHRBMH. KaMepa Taioice co,aep>KHT conjia 4 fljia no^ann napa 
hjih napo-ra30Boft CMecH b npocTpaHCTBO Me>K^y p^maMH miocKHx ochob 3 h 
unyuep 5 rjih BbiBo^a napa hjih napo-ra30BOH CMecn. ToKono^BO^Bi 6 ncmcoe- 
^HHeHbi k ^ep^caTejiHM 2. Coram 4 ycTaHOBjieHw co CTopoHbi ctchkh Kopnyca 1, 
o6pameHHOH k ^jihhhoh CTopoHe njiocKofi ochobbi 3. Kojihhcctbo coneu 4 bli- 
6paHo He MeHBiue aByx jxnz Kaac^oro npoMeacynca MOK/jy ropraoHTajibHbiMH 
p^^aMH. Ha 4)Hrype 1 TaiGKe cxeMaTHHHo noKa3aHbi KpbiuiKa 7 KaMepbi h bbi- 
nojiHeHHoe b Heft okho 8, TpyGonpOBoa 9 jsjin no^ann napa hjih napo-ra30BOH 
CMecn k conjiaM 4. 

B Kopnyc 1 MoaceT 6bm> BBe^eHa ceTKa 10 ((fwr. 1), ycraHOBJieHHafl ne- 
pea BbixoaaMH coneji 4 ajhi pacceHBaHHfl noTOKOB napa hjih napo-ra30BOH CMe- 

CH. 

B KOHCTpyKUHio Moiyr 6bitb BBe^eHbi aonojiHHTejibHbie conjia 1 1, ycTa- 
HOBJieHHbie co CTopoHbi cTeHOK Kopnyca 1, o6pameHHbix k kopotkhm cTopoHaM 
nnocKOH ochobbi 3. KojiHHecTBO AonojiHHTejibHbix coneji 11 mokct 6biTb bbi- 
6paHO He MeHbine £Byx ajia icaacfloro npoMeacyTKa Meamy ropH30HTajibHbiMH 
p>maMH. Hepe3 ^onojiHHTejibHbie conjia 

1 1 MOHceT 6biTb no^aHO ot 20 jxo 40 % Bee. ot o6mero KOJinnecTBa napa hjih na- 
po-ra30BOH CMecn aja yjiyHiueHHfl ycjiOBHH hx nepeMeuiHBaHHH. 
YcTpoHCTBO pa6oTaeT cjie^yiomnM o6pa30M. 

riocjie BKJHoneHH^ TOKa nepe3 TOKono^Bo^bi 6 nponcxo^HT HarpeBaHHe 
njiocKHx ochob 3 ao feMnepaiyp ot 1050 0 C no 1200 0 C. riocjie no,zjaHH b Kop- 
nyc 1 nepe3 conjia 4, a TaioKe npn hx HajiHHHH Mepe3 aonojiHHTejibHbie conjia 
1 1, TpnxjiopcHJiaHa (Si H CI 3 ) h Bo^opo^a (H 2 ) nponcxoflHT ocangjeHHe KpeM- 
hhh H3 napo-ra30BOH (J)a3bi Ha njiocKHe ochobbi 3 no peaiojHH: Si H CI 3 + H 2 = 
Si + 3 HCL Pa3MemeHHe coneji 4 co CTopoHbi ctchkh Kopnyca 1, o6pameHHOH k 

AJIHHHOH CTOpOHe nJIOCKOH OCHOBbl 3, n03BOJIfleT yBeJIHHHTb CKOpOCTb H KOJIH- 

necTBo oca>KfleHHoro KpeMHH*. Oca^caeHH^ KpeMHM H3 napa MOHOCHJiaHa npo- 
H3BO,r(HT Ha pa3orpeTbie njiocKHe ochobm 3 6e3 ynacTHa Bo^opo^a. 
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B KanecTBe xhmhhcckh HeftTpajibHBix h npoBO^mHx MaTepHanoB 
H3roTOBJieHHH njiocKHx ochob 3 Moiyr 6bitb HcnojiL30BaHBi yrjiepo^Hbie h 
KOMno3HTHBie MaTepHajibi Ha ocHOBe BBicoKOTeMneparypHBix okhcjiob c ;jo6aB- 
JieHHeM yrnepofla h MeTanjiOB. Heo6xozmMyK) npoBO^HMOcTt b MarepHajiax 
co3,aaioT nyTgM h3mchchh5i cocraBa h TeMnepaTypBi cneKaHH* komho3htob. Bbi- 
6op no^xo^meft BeJiHHHHBi npoBo^HMOcra HeoGxoauM h ajih npaBHJibHoft op- 
raHH3auHH HarpeBa ochobbi ao Tpe6yeMOH TeMnepaTypBi. 

E[pH 60JIBIHOH BeJIHHHHe npbBO^HMOCTH M 60JIBUIOM IUHpHHe OJIOCKHX 

ochob 3 tok ajiji hx 3^eiopoHarpeBa mo>kho orpaHHHHTB jxo Heo6xo£HMBix npe- 
aejioB jihuib nyreM npHMeHeHHH tohkhx njiocKHx ochob 3, npoHHOcTB kotopbix 
MoaceT OKa3aTBCii He^ocTaToqHoii. KpoMe Toro, Heo6xo£HMO nocjie^OBaTejiBHoe 

BKJlK)HeHHe nJIOCKHX OCHOB 3 B 3JICKTpHHCCKyK) IjenB, HTO M05KCT npHBCCTH K 

He^cejiaTejiBHOMy h3mchchhio cos cp Me^c^y <|)a3aMH. Bojibuihc bcjihhhhbi tokob 
Tpe6yioT Taicxce npHMeHeHH* 6ojibihhx ceqeHHH TOKonoflBOflOB 6 u btophhhbix 
o6motok TpaHc4>opMaTopoB. Ycjio^chhiotch CHCTeMBi KOMMyTaijHH h peryjinpo- 

BaHHH. 

J\j\n npoBe/jemiH npoueccoB oca^eHH^ 6e3 bhccchhh b oca^aeMBitt 
MaTepHan KaKHX-jiH6o npHMeceft njiocKHe ochobbi H3 yrjiepo^Hbix h komfio3ht- 
hbix MaTepHanoB npe^BapHTeJiBHo no^BepraiOT OT^cnry b TeqeHne naca b Ba- 
KyyMe npn TeMnepaTypax no 1 800°C. 

ITO OKOHHaHHH npOUeCCa BO^OpO^HOrO BOCCTaHOBJieHH* npOH3BO^T 

yaaneHHe c rniocKnx ochob 3 nojiyneHHoro MaTepnajia. BHanane cpe3aioT oca>K- 

^eHHBIH KpCMHHH 12 C 60K0BBIX CTOpOH nJIOCKOH OCHOBBI 3 (<j}HT\ 3, 4) J\JIX C03- 
6a30BBIX HJIOCKOCTeH, Heo6xOOTMBIX RJl% yCTaHOBKH nJIOCKHX OCHOB 3 

nepeA nocjie/tyiomeM cpe3aHHH KpcMHHa c urapoKHX CTopoH. 3aTeM cpe3aK>T 
ocaayjeHHBift MaTepnaji c uinpoKOH ctopohbi hjiockoh ochobbi 3, ocTaBJum 3a- 
rp^3 hShhbih w<$)$y3ueii cjioh tojiuzhhoh He MeHee 2 mm. JIhhhh pa3pe3a no- 
Ka3aHBi Ha (Jmr. 3, 4 nyHicrapoM. 
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IIoflroTOBKa k noBTopHOH 3arpy3Ke njiocKHx ochob 3 b KaMepy 3aicaHHH- 
BaeTca uuiHcpoBKoft njiocKocTefi cpe3a, TpaBJieHHeM h otmmbkoh £eHOHH30BaH- 

HOH BOflOH. 

Cpe3aHHMfi MaTepwan noziBepraioT TaKofi ^ce o6pa6oTKe, nocjie nero ero 

MOMCHO HCnOJIb30BaTB B KaHeCTBe UIHpOKHX nJIOCKHX KpeMHHeBBIX OCHOB, a TaK- 

ace win neperuiaBKH b Kaqecrae KycKOBtix hjih MepHbix 3arpy30K. Rnn n3roTOB- 
jieHHa njiocKHx ochob 3 mojkho HcnojiB30BaTt pa3JiHHHbie MaTepHajibi, xhmhhc- 
ckh HeftTpajiEHbie k napy hjih napo-ra30BOH CMecH, c y^ejiBHtiM conpoTHBJieHH- 
eM ot 1- 10 _3 Om-cm (10 Om mm 2 /m) no 50 Om-cm(2,5-10 5 Om mm 2 /m) 

IIpHMep 1. B KaMepe Bo^opoflHoro BoccTaHOBJieHHfl nojiynaioT hcxozi- 
hbih noJiHKpHCTajiJiHHecKHH KpeMHHH b KOJiHHecTBe okojio 400 Kr. OcancaeHHe 
npoBO^HT b npouecce Bo^opo^Horo BoccTaHOBjieHHa KpeMHHa Ha 12-th Harpe- 
tbix njiocKHx ocHOBax 3 (Ha $ur. 2 cxeMaraHHo noKa3aHO uiecrb njiocKHx ochob 
3), H3roTOBJieHHbix H3 oco6o hhctoto rpa<pHTa MapKH TM3 OCT (hjih TM3 - 
MT OCH) wihhoh - 130 cm, ihhphhoh —15 cm h tojiuihhoh - 0,5 CM. .ZJjIHHa 
pa6oneH nacTH njiacraH, Ha KOTopoft nponcxo^HT ocajK^eHHe, - 120 cm. 

YaejibHoe conpoTHBJieHHe rpa(pHTa p =1.10" 3 om cm. ripn TaKOM hh3kom 
conpoTHBJieHHH npoH3BozwT nocjiezioBaTejibHoe BKJiioHeHHe ochob c hx cyM- 
MapHbiM conpoTHBJieHHCM okojio 0,18 Om. MHHHMajibHaa TOJimHHa hjiockhx 
ochob 3.Bbi6paHa Ha hhmchcm npeaejie npoHHocra MaTepnajia. B npouecce Ha- 
rpeBa njiocKHx ochob 3 no TeMnepaTyp BOccTaHOBJieHna 1100 - 1 150°C h oca- 
yKaeuiia Ha hhx KpeMHHfl conpoTHBJieHHe CHHJKaeTC^. B pe3yjibTaTe tok HarpeBa 
noBbiuiaeTCH noHTH flo 2000 A. 

nepe,a HanajioM npouecca BoccraHOBJieHHa OTKpwBaioT KpbiuiKy 7 Kopny- 
ca 1 (4>nr. 1) h 3aKpenjiHK)T raiocKHe ochobbi 3 rpa4)HTa b aepjKarejnix 2 toko- 
no^BO^OB 6 ((|)Hr. 1, 2) b ropH30HTajibHOM nojioaceHHH napajijiejibHO h Ha pac- 
ctohhhh 8,0 cm. apyr ot apyra. 3thm co3^aioT 6jiaronpHATHbie ycjiOBHa win 
B3aHMHoro noqorpeBa njiocKHx ochob 3 h /locraraioT cymecTBeHHoii bkohomhh 

3JieKTp03HeprHH. 
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nocjie 3arpy 3 KH xopnyc 1 rep M exHTOo 3a K pBiBaK>x k P biihkoh 7, ea- 
KyyMHpyioT no ocxaTOHHoro wmjicmu (1-2)10" 2 Topp, BirycKawT CMec t bo- 
aopo^a c napoM xpHx^opc^aHa (TXC) h npoflyeaiOT 10 mhh. P a6oHHfi o6Be M . 
npoyecc BoccraHOMCHHH HanHHaiox np H hsSbitohhom aaBJieHHH CMecn oko^o 
> 100 Topp H xewnepaxype narpeBa ochob 1050 - 1 100° C. B npouecce oc W e- 
hh* xeMnepaxypy noBBimaioT H a 80 - 100 C. TXC noaawx b KojiHnecxBe RO 8,0 
kf H a 1,0 kf oca^eHHoro KpeMHra. Boaopoa no fl aK>x b Kanireecrae 4 - 5 m 3 na 
1 M 3 TXC. 

noc^e nocxymreHH* b Kopnyc 1 memie napti xpHXiiopcHJiana oSsihho 
o6pa3 yi oT noBBiuieHHyK) KOHizeHxpauHK) b hhkhch hscth «Mep H . Upu hhjkhcm 
pacno^o^ceHHH miocKHx ochob 3 napo-raaoBaa cMecs 6 OJ iee paBHOMepno noaa- 
exca k hx nosepxHocxsM c noMomsio BepTHKa^BHo pacnojio^ceHHBix coneji 4 H 
nynme nepeMeniHBaexc*. Bospacxaex B peM* KOHxaKxa cmcch c HarpexBiMH roio- 
ckhmh ocHOBaMH 3, a o6pa3yK>mH H c* x* OP hctbih Boaopoa no fl HHMaexc a BBepx 
BMecxe c Bo/topo^oM h yjwxcrrcsi m Kopnyca 1 KaMepti nepes mxyuep 5. 

n P H no^yneHHH 400 Kr KpeMHH* na mnyn roiocKyK) ocnosy 3 ocax- 
MMt 33,5 K r Maxep H ajia. B Konye npouecca ocaawemu mnpHHa hjiockhx ochob 
3 aocxHraex 21 cm. n P H cpe^nefi Bejnrame nosepxHocxH ocaawmis c Asyx 
cxopoH rniocKofl ochobbi 3 oKOiio 5040 cm 2 h yaejiBHofi ckopocxh ocaawemui 
nojiHKpeMH^ 0,lrp./cM 2 -Hac, BpeMs ocuwbhm aaztaHHoro KOJiHuecxBa K peM- 
hh. cocxaB^ex 33500: (5040x0, 1)=66,5 <*aca hjih 2,8 cyxoK. 3a cyxKH nonyna- 
K>x 400/2,8=142,8 K r; aa nac - 5,9 K r. 

B cb«3h c HesHaHHxejiBHBiM HSMeneHHeM npoH3BO^Hxe^BHocxH npouecca 
np H MajioM HSMeneHHH noBepxHocxn hjiockhx ochob 3, cooxnoiueHHe komho- 
HenxoB napo-raaoBoft cmcch b npouecce ocaawemw He H3MeH*K>x. 3xo 3Ha™- 
xejitHo ynpomaex xexHOJioraKJ. 

Bee 1 m 3 napa TXC pasen 6 Kr. IIoaxoMy sa nac no^arox 1,35m 3 x 5,9 Kr = 
8,0m 3 napa TXC h okojio 35,0m 3 BO*opo*a. Ho cpaBHeHHK) c h3bccxhbim cnoco- 
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6om, ocHOBHbie TexHHKo-3KcnjiyaTauHOHHBie noKa3aTe;iH npoH3BO£CTBa yjiyn- 
uiaiOTca b 1,5 - 2,0 pa3a. 

no oKOHHaHHH npouecca CHanajia npeKpamaioT no^any 3Jieicrpo3HeprHH, 
a 3aTeM no^any napa hjih napo-ra30BOH CMecn. Ilocjie 3Toro BaicyyMHpyioT Ka- 
Mepy, BirycKaiOT B03Ziyx h npoH3BO£HT ee pa3rpy3Ky. 

Oca^caeHHBifi KpeMHHH yzjajiniOT c otiockhx ochob 3 npo^ojiBHon pe3KOH, 
HanpHMep, anMa3HBiMH najiaMH. IlpH 3tom BHanane cpe3aiOT KpeMHHH c 6oko- 
bbix ctopoh njiocKHx ochob 3, a 3aTeM c mnpoKHX, ocTaBJinn He MeHee 2 MM 
oca>K£eHHoro MaTepnajia c Ka>K£oft cropoHBi. riepea noBTOpHOH 3arpy3Kofl c 
noBepxHOCTeft cpe3a njiocKHx ochob 3 couuiHc^oBBiBaioT no 1,0 mm KpeMHHH, 
nocjie nero npoH3BOflHT TpaBJieHne h OTMBiBKy b ;jeHOHH30BaHHOH Bo^e. Cpe- 
3aHHbift MaTepnaji no^BepraiOT TaKoft ace o6pa6oTKe, nocjie nero ppoGxT Ha Kyc- 
kh nepe^ 3arpy3KOH b rarejiB. MepHBie 3arpy3KH npe^BapHTejiBHo pa3pe3aK)T, a 

3aTeM IHJIH(|)yiOT, TpaBHT H OTMBIBaiOT. 

IlpHiviep 2. B tom >Ke yeiponcTBe nojiyqaiOT 400 kt hcxo^hoto nojin- 

KpHCTaJIJIHHeCKOrO KpeMHHH. J\JIK CHHflCeHHH npOBOJ5HMOCTH ocaacaeHne sejsyT 

Ha njiocKHe ochobbi 3 H3 yniepoflHoro KOMiro3HTHoro MaTepnajia, cocTonmero 
Ha 60-80% Bee. H3 HHCToro nopoiUKa Me;iK03epHHCToro rpa^HTa c Ao6aBjieHHeM 
20-40% Bee. hhctoh flByoKHCH KpeMHHH, cnpeccoBaHHBix h cneneHHBTx npn 
1600°C. Pa3MepBi njiocKHx ochob 3: 120 x 30 x 0,6 cm. YaejiBHoe conporaBJie- 
HHe MaTepnajia iuiockhx ochob 3: 0,1-0,3 Om-cm. 3to b 200 pa3 BBiiiie neM b 
npHMepe 1, hto no3BOJiHJio 3Ha*nrrejiBHo yBejiHHHTB uinpHHy h TOJimnHy njro- 

CKHX OCHOB 3. E[pH 3TOM npOH3BOtfHTeJIBHOCTB npOLjeCCa nOJiyneHHH KpeMHHH 

B03pocjia noHTH b 1,8 pa3a. Etpe^BapHTejiBHyio o6pa6oTKy njiocKHx ochob 3 h 
npouecc BoccTaHOBjreHHH KpeMHHH Be,nyT aHajiormHO npHMepy 1 . 

IIpHMep 3. B tom >Ke ycTponcTBe nojiyqaiOT 400 kt hcxo^hoto nojiHKpn- 
CTajuiHHecKoro kpcmhhh. B KanecTBe iijiockhx ochob 3 HcnojiB3yioT njracTHHBi, 
H3roTOBJieHHBie H3 KepMeTa - KOMno3Hi*HOHHoro MaTepnajia, cocTonmero Ha 70- 

90% BeC H3 HHCTOH OKHCH aJTIOMHHHH (A1 2 0 3 ) H 10 — 30% BeC. MCCJie3a HJIH HH- 
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Kejin, cneneHHLix npH 1700°C. ripHMeHHioT nnocKHe ochobbi 3 ajihhoh 120cm, 
iuhphhoh 30cm h tojiihhhoh 0,6 cm. YflejibHoe conpoTHBJieHHe MaTepHarra njio- 
ckhx ochob 3: 0,1 - 0,3 Om cm. Ilo^roTOBKa miocKHx ochob 3, npoBe^enne 
nponecca nojiy^eHHa KpeMHHH h ero pe3yjibTaTbi aHajiorHHHbi npHMepy 1. 

IIpHiviep 4. B tom me ycTponcTBe nojiynaiOT 400 Kr nojiHKpncTajuiHHe- 
CKoro KpeMHHH c Hcnojib30BaHHeM b KanecTBe iuiockhx ochob 3 iuiacTHH 113 
npoBo/wmero KBapneBoro creicjia. npHMeHHioT njiocKHe ochobli 3 .zuihhoh 120 
cm, iuhphhoh 40 cm h tojiiuhhoh 0,4' cm c yaeji&HBiM conpoTHBJieHHeM ot 0, 1 no 
25 Om -cm. CTeiaia cocTaBa ot 90 flo 70% Bee. flByoKHCH KpeMHHH h 10-30% 
Bee. okhch 5Kejie3a nojiynaiOT BbiTflrHBaHHeM H3 pacnjiaBa no o6bihhoh TexHO- 
jiorHH ana nojiyneHH* TexHHiecKHX creKOJi. nojiyneHHe KpeMHHH npoBO/urr 
aHanorHHHO npHMepy 1 . DpH uinpHHe njiocKHX ochob 3 okojio 40 cm npoH3Bo- 
^HTejibHocTb npouecca nojiyneHHH KpeMHHH, no cpaBHeHHio c npHBeaeHHOH b 
npHMepe 1, B03poc;ia b 2,3 pa3a h cocTaBJineT (npn ocaHcaeHHH Ha 6 nnocKHx 
ochob 3) okojio 6,0 Kr/nac hjih okojio 160 Kr/cyncH. 

IIpHMep 5. B tom >Ke ycTponcTBe nonynaiOT to ace kojihicctbo KpeMHHH. 
OcaacaeHHe Besyr Ha ymepomryio TKaHb c yuejibHbiM conporaBJieHHeM 0,1-10 
Om- cm, iuhphhoh 70 cm. Pa6onaH fljiHHa nnocKHx ochob 3 paBHa 120 cm. Ilofl- 
roTOBKy MaTepnajia k oca»caeHHio h nponecc oca^eHHH BoccTaHOBJieHHoro 
KpeMHHH Beayr aHajioraraHo npHMepy 1 . Oca^eHHe Be^yr Ha mecrb njiocKHX 
ochob 3, BKJHOHgHHbix no rbc b Kaaczryio 4>a3y Tpex4»a3Horo TOKa. lljiomajib no- 
BepxHocTH uiecTH ochob, b 3tom cjiynae, 6ojibiue njiomaAH noBepxHocra 12 oc- 
hob (b npHMepe 1) noHTH b 2 pa3a. IloaTOMy jijih nojiyneHHH 400 Kr KpeMHHH 
/jocTaTOHHO 34-x nacoB c npoH3BoaHTejibHOCTbio okojio 12 Kr/nac. 

IIpHMep 6. B tom ace ycTponcTBe nojrynaioT 400 Kr Hcxo^Horo nojiHKpn- 

CTaJIJIHHeCKOrO KpeMHHH. ^JIH 3TOrO B Ka^eCTBe nJIOCKHX OCHOB 3 HCnOJIb3yK)T 

KpeMHe3eMHyio TKaHb c nnpoyrjiepojiHbiM hjih nnporpa^HTOBbiM noKpuraeM 
iuhphhoh 50 cm h c y^ejibHbiM conpoTHBJieHHeM ot 25 Om cm ro 50 Om cm. 
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ra6apHTM KajKflofi hs uiecra iuiockhx ochob 3 cocTaBJiaioT 120 x 50 x 
0,08 cm. 

B 3tom cjiynae npoH3BOflHTeji&HocTi> B03pacTaeT b 1,45 pa3a no cpaBHe- 
hhk) c npHMepoM 1 h saaaHHoe KOjnraecTBo KpeMHiur noiryxjaroT MeHee neM 3a 
flBoe cyTOK. npoH3Bo^HTejn,HocTi, = 200 Kr/cyTKH hjih 8,6 Kr/nac. 

npoMMiujieHHaa npHMeHHMOCTt 

HaH6ojiee ycneumo aaasjieHHbiH cnoco6 h KaMepa Moryr 6&m> Hcnojib- 
soBaHBi npn nonyneHHH hcxoahoto nojiHKpHCTanjiHHecKoro KpeMHHH b suae 
njiacraH c Soji&inoH ruiomaabio noBepxHocTH. 
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<I>OPMyJIA H30BPETEHHH 

1. CnocoS H3roTOBJieHH^ Hcxo,zmoro noJiHKpHCTanjiHHecKoro KpeMHHfl b 
BVLj\e njiacTHH, BKjnonaiomHH pa3MemeHHe njiocKOH ochobbi, nojjany noTOKa na- 
pa MOHOCHJiaHa hjih napo-ra30Boii cmcch TpHXJiopcHJiaHa h BOflopo^a baojib no- 

5 BepxHocTM njiocKOH ochobbi, HarpeBaHHe njiocKOH ochobbi npoTeicaiomHM to- 
kom, oca^eHHe Ha miocKyio ocHOBy KpeMHHa H3 napa hjih napo-ra30BOH cMe- 
ch, H3BJieneHHe njiocKOH ochobbi c KpeMHHeM m KaMepBi, nocjie^yiomyio o6pa- 

6oTKy 5 OTJTHHaiOmHHC^ TeM, HTO B KaHeCTBe IUIOCKOH OCHOBBI HCnOJIB3yK)T MaTe- 

pHajiti, xHMHMecKH HHepTHwe k napy hjih k napo-ra30BOH cmcch, c yAejiBHBiM 
10 conpoTHBJieHHeM b HHTepBajie ot 1* 10 " 3 Om-cm ao 50 Om*cm, a nocncnyiomyio 
o6pa6oTicy npoH3BOfl3rr cpe3aHHeM oca^cfleHHoro KpeMHHH c nnocKOH ochobbi. 

2. Cnoco6 no n. 1, OTJinnaiomHHCJi TeM, hto b KanecTBe njiocKOH ochobbi 
Hcnojib3yFOT rpa4>HT. 

3. Cnoco6 no n. 1, oTJiHHaiomHHCJi tcm, hto b Ka^ecTBe njiocKOH ochobbi 
15 Hcno;ib3yK>T cnpeccoBaHHbiH h cneHeHHbiM yniepo£HBiH komiio3hthe>ih MaTepn- 

aji, cocTOKmHft H3 60 - 80 % Bee. nopouiica Mejnco3epHHCToro rpa^HTa c ;jo6aB- 

JICHHCM 20 40 % BeC. £ByOKHCH KpeMHHH. 

4. Cnoco6 no n. 1, OTjinnaiomHKCfl TeM, hto b KaHecTBe njiocKOH ochobu 
HcnojiB3yK)T KepMeT - cneneHHBm KOMno3HUHOHHBiH MaTepnaji, cocToamHH H3 

20 70 - 90 % Bee. okhch ajnoMHHKW (A1 2 0 3 ) H 10 - 30 % Bee. acejie3a hjih HHKejni. 

5. Cnoco6 no n, 1, oTJiHHaiomHHCfl TeM, hto b KaqecTBe njiocKOH ochobbi 
HcnonE3yK)T npoBOAHii;ee KsapueBoe cTeioio, cocToamee H3 90 - 70% Bee. flBy- 
okhch KpeMHHH h 10 - 30% Bee. okhch HceJie3a. 

6. CnocoG no n. 1, otjihh aio iiih hc a TeM, hto b KanecTBe njiocKOH ochobbi 
25 Hcnont3yioT yrnepoflHyio TKaHB . 

7. Cnoco6 no n. 1, oTJiHHaiomHHca TeM, hto b KanecTBe rjiockoh ochobbi 
HcnojiB3yioT KpeMHe3eMHyio TKaHB c nnpoyrjiepo^HBiM hjih nnporpa^HTOBBiM 
no Kp bith e m . 
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8. Cnoco6 no n. 1, OTJiKHaiomnftoi TeM, hto npn pa3MemeHHH njiocKOH 
ochobbi b KaMepe ee pacnojiaraioT pnnaMn ajihhhoh ctopohoh ropH30HTajiBHo, a 
no^any napa hjth napo-ra30Boft CMecn b^ojib noBepxHOcra njiocKOH ochobbi 
npoH3BO,zmT, no MeHbuien Mepe, jXByMR noTOKaMH rjik Ka>K,noro npoMe>Kynca pa- 

5 fla CO CTOpOHBI CTeHKH KaMepBI, 06pameHH0H K £JIHHHOH CTOpOHe nJIOCKOH oc- 
HOBbl. 

9. Cnoco6 no n. 8, OTJiHHaiomHHca tcm, hto noziany napa hjih napo- 
ra30Bon cMecn b^ojib noBepxHOCTH njiocKOH ochobbi npoH3BOAHT, no MeHBinen 
Mepe, RByuin noTOKaMH jijin Kaacnoro npoMeacyTKa pxm co ctopohbi ctchok Ka- 

10 MepBI, oSpameHHBIX K KOpOTKHM CTOpOHaM nJIOCKOH ochobbi. 

10. Cnoco6 no n. 1, OTJinnaioiuHHai TeM, hto nepea pa3MemeHneM mio- 
ckoh ochobbi b KaMepe ee OTacnraioT npn TeMnepaType, 6ojiBiuen, neM TeMnepa- 
iypa HarpeBaHM njiocKoft ochobbi npn ocaacfleHHH. 

11. Cnoco6 no n. 1, OTjiHHaiomHHca TeM, hto cpe3aHHe ocaayjeHHoro 
15 KpeMHHK c njiocKon ochobbi npoH3BOfl*T c coxpaHeHHeM Ha Heft cjioh oca^caeH- 

Horo KpeMHHH tojiiuhhoh He MeHee 2 mm, nocjie nero onnmaioT noBepxHOCTH 
cpe3a uiJiH(J)OBaHHeM, TpaBjieHHeM h otmbibkoh b aeHOHH30BaHHOH Bo^e. 

12. KaMepa, co^ep^Kamaa Kopnyc, ^ep^caTejiH nnocKHX ochob, ycTa- 
HOBJieHHBie b Kopnyce c bo3mo)khoctbio pa3MemeHHJi niiocKHX ochob ropH30H- 

20 TajiBHBiMH pfl^aMH, conjia ujisl no^aHH napa hjih napo-ra30Boft CMecn b npo- 
CTpaHCTBO Meacoy pn^aMH njiocKHX ochob, nnyijep jxjih BBiBO^a napa hjih napo- 
ra30Boft CMecn, OTjinnaiomaHCH TeM, hto BBe^eHBi TOKonoflBOflBi, noacoe^HHeH- 
HBie k neptfcaTejiHM, conjia jxjix noaanu napa hjih napo-ra30Boft CMecn ycTaHOB- 

JieHBI CO CTOpOHBI CTeHKH KOpnyca, 06paiIjeHH0H K flJIHHHOH CTOpOHe nJIOCKOH 

25 ochobbi, npn 3TOM KOJiHHecTBO coneji BBl6paHO He MeHBme ^Byx jxnn Ka>KAoro 
npOMencyTKa Meatny ropn30HTajiBHBiMH pjmaMH. 

13. KaMepa no n. 12, OTjranaiomaflCfl TeM, hto Bse/teHa ceTKa, ycTaHOB- 
jieHHan b Kopnyce nepe^ BBixoaaMH'coneji. 
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14. KaMepa no n. 12, OTJiHHaromaHca tcm, hto BBe^eHbi ^onojiHHTejiBHBie 
conna, ycTaHOBjieHHBie co cropoHbi ctchok Kopnyca, o6pameHHbix k kopotkhm 
cTopoHaM iuiockoh ochobi>i ? npn 3tom KOJiHHecTBO j^onojiHHTejibHbix correir Bbl- 
6paHO He MeHbiue aByx j\Jin Kaac/joro npoMOKyrKa Me^y ropH30HTajibHbiMii 
5 p^AaMH. 
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